32(a) 


Meriam Chapter gf: Vibrations _ 
Free vibrations: 


Consider a mass m on o 


Priceless surface. 


Spring, \5 relaxed when m s a£ Хто 


> ОҒ =0 a x=o0 g 
kx 


If mass ig displaced a small +ve distance x, 
& then neleased 
> > = >R» 


Nate: 


/ E is Lineanly dep enden on X => linean equation to 
deserihe vibration and details of motion. 


1| Б, is in apposite direction to displacement 
> R isa nes torina force = shbility 


3| 14 there is more than one Spring you. can combine 
them into a single equiva keat spin K. Place arian 
at the overall necked position of + e system 


> Б--Қх 


32.9) 


or NX + Кх =0 


Second orden , Жоғал, homogeneous, ordinany oh ferential ag al ion 


ТІЛДЕ 
Fivst put the Equation udo. standard. form : 


B A 
= natural foegwncy (57) 


Solikion has 2 _undestenmineh_constaabs : 

x(4) = Ceo) + Coast) 

“ше с, (се 4 4 = taa (с, /с]) 
C, 8c, (or cs $4) depend әл initial conditions. 


Wy = VRÍm depuds ол system puumelens k,m. 


32 (в) 


ега, 
Given : R= 10 Mm 
m= Eka 
X(t =o) = 3m 
X( =o) = o 
et 
Solution i N 


/ Define origin to be the location whae all forces add to 
зело. Thig will make the anithmetic much easier. 


L| Choose о. direction forthe po» Vive axis (if it was net 
already specified in the question 
kx 
3/ Draw the FBD "s [TE —» 
N 


Ч] Displace the mass by a small +0. 
distance x From the origin, and then release 4 


S| Sum the forces olor the axis of displacement = mX 


у Put the equakio in Shandand form: 


K+ wx = o where w= Vk /m = V/s =N2 s”! 


yz s! 22 (4) 
7/ solution: x(3)- Cy sin (Vit +9) 


> x(t) = NT c, co (w+) 
initial cendi ions : x(t =0)=0 => ф-т/, 
x(F =o) = am с = 3м 
> x) = 35m WTE emi) (ST. waits) 


n 3 
(or exjuival enlly x(t) = т Wat t ГАТА wet) 


oT » oF 
7 24 E онр Г | ы Paniod pi г 


M 
14 Di "i 


whene ET depend on ш а conditions, ve. excitakion 


4 vibration nat wal Frequency ш, is determined from km: 


V EI 

ШЧ = Кім radians |s = Vos =NI 6 

к Un /att = natural Frequency (cycle/s) = vz lot = 0.225 He 
= aff = тл, = fous =4-4 $ 


32. (e) 


Tn our analysis of ол engineening ctrucune, ow primary 


{егей is often wy =N6tiffress (mass 


How does a constant (5с) force affect calculations. 
Е. 


желі 


/ set origin where forces balance 
d, = так kd 
21 displace mass a small eve distance x: pem 


> ZF = bye 
mk + kx =o 


3] x + UL X =0 where Wn = Vh/m 7Vretohis 7792.57! 


2 


EE =0356 < 


I$ vibration amplitude = 30 mm, find maximum |21, ПЕ 
Zomm 


>= — x9 = pci + Ф) 


> хв) = (30mm) MTM cos (Ni t + 4) 


= Nous -(2отт) VEJA Узр т ЕН ТҮРІ 


ХФ) = ow) Үй VET (=1) sin (art + d) 


тах =(somm) VEIL NIIT = 9360 мм/ оғ 19.36 ws" 


> X 


31($) 
Summary | 


Linear Vibration model : TUE simplest form, 


Sh = - = Y а кн 


Solution 15 of the form: o X 
x(t) =| & san (wnt + d) | un М 
= natural frequency 


Definitions of period 1 f (Hg), amplitude 


` Next Leclure | 


More adwanced examples of vibrations 


(Meniam 8/2) 


